Conversion Specifications for 6809 to 68000 


Bruce North 


07/17/84 


PROPRIETARY 


Property of Interface SystemSs Inces Ann Arbors Michigane NO rights are granted 
to use or duplicate the information herein for any purpose other than for 
evaluations maintenances or utilization of systems or products furnished by 
Interface SystemSs Ince except as otherwise provided by written contract 
between the recipient and Interface SystemSs Ince 


Following is a descripition for conversion from 6809 assembly language 
to 68000 assembly languagee Special care should be taken with the 
concatenation of ACCA + ACCB to form ACCD. It is possible that some 
sequences will not operate properly after conversion. 


Register definition 


6809 68000 
CC CC (LeS.e BYTE) 
DP = 
A DO.b (LeSe BYTE) 
D1.B (Le~Se BYTE) 
D DOW (LeSe WORD) 
X AOeW (Le«S.e WORD) 
Y Al.W (LeSe WORD) 
U A6 oW (LeSe wORD) 
S A7voW (L.-S. WORD) 
PC PC 


Specifications and assumptions 


le Word operations done on byte values are assumed 

to have all O's in the unused portion of the registere 
Qe Register D7 ts reserved for conversion use onlye 
36 The following 6809 instructions can not be converted 


directly to a single 68000 instruction.e 


ADCA extestiMMestInde 
ADCB ee Ww tf 
ASL extesinde 

ASR ¥t ai 

BITA extes inde 

BITB noon 

EDRA extesinde 

EORB noon 

eG a extesrsiNnde 

LSR 64 tf 

MUL inh. 

ROL extesIind. 

ROR vt ve 

SBCA extesimMmes inde 
SBCB t *¥ tt 


SEX 


inne 
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Same 


6809 INST. ADDR. MODE 68000 INST.(S) COMMENTS 
ABX INH. ADD.ew D1s,A0 
ADCA EXT. MOVEeB <MEM>.D?7 C<EA>sDn not allowed 
ADDX.B D?s,DO | for ADDX 
IMM. MOVE.B #<DATA>»D7 
| ADDX.6B OD7sDO 
IND. MOVE.B <EAD D7 
ADDX.eb D7sD0 
ADCB Same as ADCA using Dl 
ADDA EXT ADD.B <MEM>-eDO A +M =—=— A 
IMM. ADDI.eB #<DATA>D>+DO A + M -—> A 
IND. ADD.B <EA> «BO (note 1) 
ADDB same as ADDA using Dl 
ADDD EXT. ADD. W <MEM>,DO DO must be set up 
as word 
IMMe ADDI.W #CDATA>»sDO 
IND. ADD.W C<EA>sDO (note 1) 
ANDA EXT. AND.B CMEM> DO A a M => A 
IMM. ANDI.eB #<DATA>+sDO A a IMM => A 
IND. AND. C<EA> DO (note 1) 
ANDB same as ANDA using Dl 
ANDCC IMMe ANDI.«B #<DATA>sCCR CC a IMM => CC 
ASLA INHe ASL eB #1s,D0 
ASLB INH. ASL eB #1-sD1 
ASL EXT. MOVE.B <MEM>.D7 can not be done with 
ASL.B #1eD/7 a single tinstruction 
MOVEe-B D?e<MEM> (limited to word ) 
IND. MOVE.B <EAD>.D/? 
ASL.B #1sD/? : 
MOVEeB D7fs<EA> (note 1) 
ASR as ASiLs other direction 
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COMMENTS 


6809 INST. ADDR. MODE 68000 INST.(S) 
BCC REL. BCC <LABELD Branch if C = O 
BCS REL. BCS <LABEL> Branch if C = lL 
BEQ REL. BEQ <LABEL> Branch if Z2 = 1 
BGE REL~ BGE <LABEL>D Branch if >= zero 
BGT REL. BGT <LABEL> Branch jf > zero 
BHI REL. BHI <LABEL> Branch if higher 
BHS REL e BHS <LABEL> branch higher or same 
Motorola Assembler 
BCC C<LABEL>D BSGs Motorola Assembler 
BITA EXT. MOVE.B <MEM>.D7 
BTST D7sD0 
IMMe BIST #CDATADsDO numbering is mod 32 
IND. MOVE.B <EA>,D7 (note 1) 
BIST D7%sDO 
BITE same aS BITA using D1 
BLE REL. Bice <LABEL> branch if <= zero 
BLO REL. BLO <LABEL> branch if lower 
Motorola Assembler 
REL. BCC <LABELD BSOs Motorola Assembler 
BLS REL. BLS <LABELD branch lower or same 
BLT REL BLT <LABEL> branch if less 
BMI REL. BMI <LABEL> branch if minus 
BNE RELe BNE <LABEL> branch not = zero 
BPL REL e BPL <LABEL> branch if plus 
BRA REL. BRA <LABEL> branch always 
BRN REL. NOP branch never 
BSR REL. BSR <LABELD>D branch subroutine 
BYVC. REL. BVC <LABEL> branch if no overflow 
BVS REL. BYVS <LABEL> branch if overflow 
LBXX REL. BX xX <LABEL> (note 2) 


6809 INST. 


ADDR 


e MODE 68000 


INST (S) 
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COMMENTS 


CLRA 
CLRB 


CLR 


CMPA 


CMPB 


CMPD 


CMPS 


CMPU 
CMPX 
CMPY 
COMA 
COMB 


COM 
CWAT 


DAA 
DECA 
DECB 


DEC 


EGRA 


EORB 


EXG 


INH. 


EXT. 
IND. 


EXT e 
IMM. 
IND. 


same 
EXT e 
IMM. 
IND. 
EXT. 
IMMe 
IND. 


Same 


same 


same 
INH. 
INH. 


EXT. 
IND. 


INH. 


not 
INHe 
INH. 


EXT 
IND. 


EXT. 
IMM. 
IND. 
Same 


INH. 


CLReB 
CLR.B 


CLR.B 
CLR.B 


CMP eB 
CMPI.B 
CMP.B 
as CMPA using Dl 
CMP.W 
CMPI ew 
CMP .W 
CMPA 
CMPA 
CMP A 
as CMPS using Abo 
as CMPS using Al 
as CMPS using A2 
NOT eB 
NOT.6 


NOT 
NOT 


STOP 


required do to available BCD 


SUBQ.B 
SUBQ.B 


SUB@.B 
SUBQ.B 


MOVE .B 
EOR.B 
EORI.6B 
MOVE. 
ECR.B 


as EORA using DL 


EXG 


DO 
D1 


<MEM> 
C<EAD 


CMEM>s+DO 


#CDATA>+sD0 
SEA> 5 D0 


<MeEM>,sDO 
#<DATA>»DO 
K<EA> DO 
CMEM>s AZ 


HXDATA>sA7 
<EA>sA7 


DO 
D1 


<MEM > 
<EA> 


FCDATA> 


#1,D0 
#1sb1 


HIS <MEM> 
Hls<EAD. 


<MEM>sD7 
D7sD0 
#<DATA>»sDO 
<EA>sD7 
D7DO 


RxeRY 


O-> A 
0) S28 


O -> M 
(note 1) 


(note 1) 


(note lL) 


(note 1) 


1's complement 


(note lL) 


privileged 
(data is word) 


instructions 


A - 1 —- A 
B=- 1l=—- EB 
M-~- 1 <-> M 
(note 1) 


EOR can not be done 
as <EA>»Dn 

M XOR A => A 

(note 1) 


always 32 bit 


6809 INST. 


INCA © 


INCB 


INC 
JMP 
JSR 


LDA 


LDB 


LDD 


LDS 


LDU 
LDX 
LDY 
LEAS 
LEAU 
LEAX 
LEAY 
LSLA 
LSLB 


LSL 


LSRA 


LSRB 


LSR- 


ADDR. 


INHe 
INHe 


EXT. 
IND. 


EXT. 
IND. 


EXT e 
IND. 


EXT. 
IMM. 
IND. 
same 
EXT. 
IMM. 
IND. 
EXT. 
IMM. 
IND. 
Same 
same 
same 
IND. 
same 
Same 
same 
INH. 
INH. 


EXT. 
IND. 
INH. 


INH. 


Same 


MODE 


68000 INST.(S) 


ADDQ.B 


ADDQ.B 


ADDQ.B 
ADDQ.B 


JMP 
JMP 


JSR 
JSR 


MOVE .B 
MOVE.8 
MOVE .B 


as LDA using DIL 


as 


as 


as 


as 


as 


as 


as 


MOVE .W 
MOVE.W 
MOVE oW 


MOVEAeW 
MOVEA.W 
MOVE AeW 


LDS using A6 


LDS using Al 


LDS using A2 


LEAS 
LEAS 


LEAS 


LSbL~» 


LEA 
using Ab6 
using Al 
using A2 

LSLeB 

LSL.B 

MOVE eB 

LSLeB 

MOVE.B 

MOVE .B 

LSL.B 

MOVE .B 

LSR.B 

LSR.eB 


other direc 


#1,bD0O 


#1l»sD1l 


#H1Is<MEMS 
H1s<EA> 


<MEM> 
<EAD 


<MEM> 
CEA>D 


<MEM> o DO 
#<DATA> DO 
KCEA> VO 


CMEM>-DO 
#CDATA>+D0 
CEAD> DO 
CMEM>sA7 


H<DATA>sA7 
CEA> 9 A7 


CEAD> A? 


#1,b0 


#1sO1 


C<MEM>—oD 7 


#10? 


D7s<MEM> 
CEA> sD? 


#15D7 


D7s<EA> 


#1sD0 
#1sUD1 


tion 


COMMENTS 


i (ae: Ne seen: Ge Ge GEE GEER GEES Een GEE ERED CER arene SU cau GEE eee BUNS COND OR GD ED eee GSP we Ge eeee CER? cD OE ED ED ee ED ER Ee eee Ghee eee ee eee ee Gee eee ee eet Ge Eee See ee ee Ce See Oe te Se Oe oe ee ee eee ee ee ee ee ee ees ee ee ee oe Oe see eee oes Oe 


(note 


(note 


(note 


(note 


(note 


(note 


(note 


1) 


1) 


1) 


1) 


1) 


1) 


1) 
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limitations 


memory shifts are 
limited to word 


(note 


i 
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6809 INST. ADDRe MODE 68000 INST.(S) COMMENTS 
MUL INH. ANDI #ZOOFF «DO mask off unused 
MULU D1,60 upper byte 
NEGA INH. NEGeéb DO 
NEGB INH. NEG.B Dl 
NEG EXT e NEGeB <MEMD 
IND. NEG.B CEA> (note 1) 
NOP INHe NOP 
ORA EXT. ORB <MEM> DO M e«ORe A -—> A 
ORB Same as ORA using Dl 
ORCC IMM. ORI HC DATAD>sCCR 
PSHS IMM. MOVEM CREGLIST>o-(A7) 
PSHU same as PSHS ustng Abo 
PULS IMMe MOVEM (AZ) +s<REGLIST> 
PULU same as PULS using A6 
ROLA INH. ROXLeB #15D0 
ROLB INH. ROXL.B #1sD1 
ROL EXT e MOVEeB <MEM>eD7 memory rotate is 
ROL.B #1407 limited to word 
MOVE.B Dfe<XMEM> 
IND. MOVE.B <EAD>sD? (note lL) 
ROL.B #1,D7 
MOVE.B D7se<MEM> 
RORA INH. ROXR.~6 #1,D0 
RORB INHe ROXReB #leDl 
ROR same as ROLs other direction 
RTI INH. RTE 
RTS INHe RTS 
SBCA Ee i MOVE.B <MEM>.D7 
SUBX.B D?sD0O A-~- MH -—- C => A. 
IMM. MOVE.B #<DATAD+sD?7 | | 
IND. MOVE.eB <EA>>,D?7 (note 1) 
| SUBX.B D7s500 | 
SBCB same as SBCA using DL B=- M-—- C => B 


Page 8 


ADDR. MODE CUMMENTS 


6809 INST. 68000 INST.(S) 
SEX INH. EXT.W DL sign extend B 
MOVEew OD1sD0 into A 
STA Extl« MOVE.B DOs<MEMD A -> M 
IND. | MOVE.B DCs<EA> A -> M (note 1) 
STB Same as STA using Dl 
STD EXT. MOVEeW DOs<MEM>D D-> M- 
IND. MOVE.W DOs<EA> D=—-> M (note 1) 
STS EXT. MOVEA  AT7s<MEM> S => M 
IND. MOVEA A@s<EA> S -> M (note 1) 
STU same as STS using Ab6 
STX same as STS using Al 
STY same as STS using A2 
SUBA EXT. SUB.B <MEM>sDO A- M=— A 
IMM. SUBI.B #<DATA>sDdO 
IND. | SUB.B C<EAD> DO (note 1) 
SUBB same as SUBA using Dl 
SUBD EXT. SUB. W K<MEM>s DO D=~- M -—> D 
IMM. SUBIeW #fKDATADs DO 
IND. SUB.W CEA> DO (note 1) 
SWI INH. TRAP H<VECTOR X> stacks only PC + CC 
SW12 INH. TRAP #<VECTOR Y> " " 
SwI3 INH. TRAP #CVECTOR Zo ee " 
SYNC INHe | STOP HX XX 
TFR INH. MOVE eW RilsK2 
TSTA INHe TSTeB DO test A 
TSTB INH. TST.6 D1 test 6 
TST EX1* tSles <MEM> test M 
IND. TST.B <EA> (note lL) 
ate oe ie oe a ae of ate ake 2 fe oe coe ke ake ake oe ak ok afc ak ake ale ae af ake a ok ofc ake ake ake of ofc fe fe ak afk af ake ak ak af of ak ake ok ofc ale af afe ok ae ke ak ok alk fe ake akc ok ak ok ok 
note 1: EA = d(AneXi) 
(An) 
(An) + 
-(An) 
d(An) 
note @2¢: Assembler witt allow 16 bit offsets (automatically) 


if displacement will not fit into a single byte. 


